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The presence of g-glucosidase in insects. was first suggested. irom nutritional 
expepuuents (sec Lipke апае епке 1950) meet tee e ena me а 
been demonstrated 11 а rather large number of msect species. Such. enzymatic 
activity has. been demonstrated im crude preparations. fron Forerio aud Sm mid- 
dillidium, the pill bugs, and- Periplaneta, the \merican cockroach ( Newcomer, 
1052, 1954, 1956). Моке (1954) investigated. the. 8-glucosidase. from. Tenchrio, 
Ботрух, Dictvoplaca and. Epicauta; and. by Пе use of fluorometric. methods, 
Robinson. (1956) reexamined the. enzyme from. P'eriplancta and. T enebrio and 
compared it with that found in .Votonecta, Locusta and. 2р5. l2vans. (1956) 
demonstrated the enzyme in preparations from Callipliora, using -pheny] glucoside 
as a substrate, and confirmed the report by. Fraenkel. (1940 ) that the same species 
could not hydrolyze cellobiose. Fraenkel (loc. cit.) also found that adult fly 
preparations could not hydrolyze a-methyl glucoside, nor were cellobiose or g- 
methyl glucoside utilized as food substances in vivo. The silverftish, Cteuolepisma., 
was shown to possess a f-glucosidase capable of hydrolyzing cellobiose. (Lasker 
and Слеѕе 1956). Тһе enzyme was also shown to be present in bacteria-Tree 
silverfish.. Ito and Tanaka (1959) partially purified and characterized. the. 8-gluco- 
sidase £rom Вотруг imd gut. I£vans and Payne (1960) reported that Scistocerca 
tissue possessed the ability to hydrolyze g-hinked carbohydrates. In a survev of the 
carbohvdrases of Plaberus discoidalis and Leucophaeca. madceirae (sic), Ehrhardt 
and. Voss (1962) described the presence of а g-glucosidase i1 both roach species, 
but npo elaracterizationm was ades кесели, Pong дпа Irzvkiewicz 01962) 
further investigated. the. B-glucosidase. activity of. 'eriplaneta m а comparative 
study in which tliey also included. Lycoperdon, a putfball.. The present investigation 
deals with the partial purification. and. characterization оѓ à g-glucosidase. from 
blaberus crauuüfer. 


N[ATERIALS AND MiTIÓODsS 


FE vperimental material 


Cockroaches were maintained in 50-pound lard tins а 24—28?. C. on a diet of 
dog biscuits and ground. Purina Lab Chow. | Cedar shavings and/or crushed. corn 
cobs were provided as litter, апе fresh apples were added: periodically. 

і This work was supported in part by а National] Institutes of Health, U. S. Public Health 
Service, Post Doctoral Fellowship and Training Grant9?No. 212106. 
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DEILA-GLUCOSMDASE KNROMCTELADENUS 
Keagents 


The buffers used 1n the assay procedures were made with reagent grade 
chemicals and | glass-distilled water. The following buffers were used: (1) 
phthalate: NaOH, (2) citrate, (3) citrate: phosphate, (4) phosphate, (5) "Tris 
(hydroxymethy1) aminomethane (heremafter referred to as Tris) : HCl, (6) Tris: 
maleate, and (7) glycine: КаО!1. Substrates were also dissolved in glass-distilled 
water. Alpha-alpha-trehalose, g-methyl-D-glucoside, a-methyl-D-glucoside, a- and 
B-melibiose, p-nitrophenyl-8-D-glucoside (PXPG), 0-nitrophenyl-8-D-galactopy- 
ranoside (ONPGal), and gentiobiose were obtained from California. Corporation 
for Biochemical Research. Агат and amvgdalin were purchased. from. КҜ and 
Ix Laboratories. Cellobiose and salicin. were obtained. from Sigma Chemical. Com- 
pany, and raffinose, cellobiose, maltose and lactose from Pfanstiehl Chemical 
Company. Glucose oxidase ("Glucostat") was obtained. from. Worthington Dio- 
chemical Corporation. 


Preparation of homogenates 


Roaches were starved for 48 hours prior to preparation and the tissues weighed 
1а homogenized inm Tris ТОГО 005 d pH: 7 (2s ЕУ) и а Коега Ип 
Mix at 0° C. for three minutes at. 14.000 rpm. The resulting homogenate was 
squeezed through three thicknesses of cheesecloth, rehomogenized in а Тепргоек 
homogenizer, and the volume measured (Fraction 1). Ап aliquot was subjected to 
centritugation. at 24,000 g at 0° C. for 30 imünutes. Тһе supernatant was 
poured through glass wool to remove the fatty layer and the supernatant volume 
measured (Fraction. IH). 


Purification 


ЧО О тасис П subjected to ешалоі precipitation а 
sinülar to the method. used by Friediman. (1960). .NXbsolute. ethanol. was. added 
drop-wise with constant stirring. until. 3066 v/v was obtained. and the mixture 
agitated for an additional 10 minutes. The mixture was centrifuged at 24,000 9g 
(0° C.) for 30 minutes, the supernatant removed and measured, and sufficient 
ethanol added to that supernatant at —7? C. to bring the concentration. to. 404 
(v/v). 'Phis process was continued step-wise in 1054 increments until the ethanol 
percentage was 70%. Each of the precipitated fractions was taken up in 5.0 11. 
TrissiCcl(0.005.M. pH Z4) and dialyzed against two liters of. that Оо ег аео 
for 18 hours. The precipitated. material from the dialvzed. fractions was removed 
In О ООШОТ Ере кре! т 20 0C qm assa 

In some preparations (isolated gut tissue), the procedure was somewhat dif- 
ferent. Fraction II of that preparation was subjected to 29% ethanol precipitas 
tion at —7? C.. and subsequent precipitations were completed оп the 29% ethanol 
supernatant with —20? C. acetone in a refrigerated bath at —7? C.  Precipitated 
fractions of 3006480060883 and Обе (v/v) асесшеусте сое еш сиро 
Tris ЫС buffer (0.005 W. pil 7.1), dialyzed against that рое сше 
above, and stored at —20? C. 
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A ISSY procedures 


Enzyme activity was normally determined. as. follows: 0.1 to 0.3 iml. of the 
enzyme solution or diluted enzyme was added to 10 umoles (0.5 ml.) substrate and 
60 umoles (0.0 ml.) butfer. Deviations from these conditions. will be discussed. in 
the text. The mixture was incubated at 34° C. for 15 minntes and the. reaction 
was stopped by the addition of 1.0 ml. Ba(OH ), and. 1.0 ml. ZnSO,, according to 
the method of Somogyu (1952). After centrifugation, aliquots of. supernatant 
were removed and glucose was determined with glucose oxidase (IXeston, 1956) or 
bv the Somogvi- Nelson method. (Somogyi, loc. cit.) When nitrophenyl glycosides 
were used as substrates, the mixtures were made alkaline by the addition of 0.1 № 
NaCO, and read directly at 400 ma. Standard glucose curves were established. by 
adding the equivalent. volume of the particular disaccharide ог glycoside substrate 
to each individiial concentration of glucose and the water blank. These tubes were 
ігеаїе with. Ba OFL), and ZnSO, in the same manner as the experimental tubes. 


TABLE | 


Enzymatic activity of Fraction П on various carbohydrates. Conditions: 10 umoles 
substrate, 60 uoles buffer (citrate pH 5.6), 0.1 ml. enzyme 
(whole animal preparation) 


Substrate umoles img. protein hour 
Cellobiose 1.29 
Sucrose 0.93 
"lrehalose 0.96 
Lactose 0.84 
Melibiose 0.68 
Raffinose 0.68 
Maltose 0.54 
Slarch к 
Glycogen + 


Cellulose CMphacel -— 
Methyl cellulose — 


This system afforded internally compensated control for the contaminant carbo- 
hyvdrases in. the glucose oxidase preparation. On some occasions, the "Glucostat" 
was diluted ity 0.20 1/-00:0.259M "Tris: HCl at pb 7.1 ти Мен of mater. 5 
addition. inhibited. ай carbohydrates at least 95%. The glucose-oxidase reaction 
was conducted with 4 inl. of the reagent at 34° C. for 30 minutes. The reaction 
was stopped and color developed by the addition of 0.05 inl. of 6 № НС and the 
tubes read with а #42 filter m а Klett-Sumnmerson colorimeter. Standard curves 
(corrected tor substrates) obtained by this method. gave slopes of 0.2 (70.02) 
рот. glucose/klett. unn. "T ransferase activity was. examined. aecording. to. the 
method of Aronson. (1952). (тоет was. estimated. by. the. method. of. Lowry 
ct al. (1951) with the. Folin-Ciocalteu reagent, using. crystalline ;Nrmour. bovine 
plasma albumin as standard. 1t was found that Sigma Dorme serum albumin gave 
the same standard. curve as did the Armour bovine plasma product. Activity of 
the enzymes is expressed as ртоіеѕ substrate hydrolvzed/mg. protein hour: 


Paper chromalography and disc eleclroplioresis 


Reaction. mixtures were. examined. chromatographically, using. the. ascending 
technique on. Whatman £1 paper and solvent. system. of. ethyl acetate, pvridine, 
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Enzymatic activity of ethanolic fractionation of Fraction 11. Conditions: Same as Table I 


umoles mg. protein hour 
Ethanol fraction 


o VoM 
Maltose Cellobiose Lrehalose 
30 0.80 1.0 0.5 
10 0.80 | LS 0.90 
30 0.80 2.20 1.50 
60 2.50 4.00 1.40 
70 | 6.10 0.50 0.20 


methyl ethyl ketone, and water (5:4:4: 1, v/v) or the descending method ( What- 
inanes depaper) sithon-propanobeethyloneetate, and water (79122. Е 
ЗООС опе еш о the ATAW, : MORH ИСТОКА“ 
(1950) was used to determine the carbohvdrates. The chromatograms were 
spraved with the acetone: ле NO, solution гт Лен of dipping as suggested bv the 
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Figure 1. The pH optimum of Blaberus B-glucosidase. Conditions: 10 moles cellobiose, 
(0.1 ml. enzyme, 60 1inoles buffer. A-A-citrate phosphate, e€-e-Tris:maleate, B- Bi- phosphate 
(К+), A-A-phthalate( Xa+), O-O-glycine ( Na'!). 
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Authors. Chromatograms were also examined under ultraviolet light, and many 
of the arvl-aglvcone moieties of the glucosides were visualized. 

Protein fractions were examined ру disc electrophoresis ( Reisfeld et al., 1962) 
on aervlaiide gel incorporating Tris: glycine. buffer, pll 8.3 with a potential ої 
200 volts. The protein bands were localized. with. апо black. 


IXESULTS 
«Lou mima dd reparatio 
Hydrolysis of carbohydrates 


Assay of the supernatant of total animal homogenates (lraction. 1E). affords 
some idea of the number of carbohydrases present in Plaberus craniifer. (Table 1). 
In addition. to those. substrates shown, glycogen and starch were hydrolyzed: 
however, cellulose and methyl cellulose were not hydrolyzed. — Precipitation. of 
Fraction 11 with. ethanol at —7? C. partially separated and increased the specific 
activity of the preparations (Table II). The a-glucosidase active against maltose 
precipitated. largely in the. 70% ethanol fraction, while the g-glucosidase activity 
precipitated. out. in the. 50. and 060€6 iractions. ^ Trehalase was also equally 
distributed i1 the 50% and 0% fractions. 
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latek 2 Efectul pll and increasing time on enzvinatic activity. Phthalate (Na!) Duli 
fers --- pil 5.0, Rai -44, Х-х рі 5.6, O-O pH $8. Conditions: 10 moles cellobiose, 


60 umoles buffer, 0.1 ml. enzyme (40% to 60% ethanol fraction, whole animal). 
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BETA-GLUCOSIDASE FROM*BLABERUS 


p MOLES HYDROLYZED / MG. PROTEIN / HOUR 
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Figure 3. Enzymatic activity vs. protein concentration. Assay conditions: 10  umoles 


cellobiose, 60 umoles buffer (phthalate pH 5.0), О.Е ml. enzyme (40% to 60% ethanol fraction, 
whole animal). 


poco TI 


In examining the hydrolysis of cellobiose, five buffers were used which covered 
anr wee omp 2 to 110 Chis. Ту The curve represeutsuthe аео оо 
determinations at each point. At the concentration used (4.29 x 10-* A7). the 
Tris: maleate buffer inhibited. cellobiose. hydrolysis some 854,6, while trehalose 
hydrolysis was inhibited only 25% under the same conditions. This is based on 
100% activitv in pH. 5.0 phthalate butfer with which the highest activity was 
observed. 


Effect of time aud cusyme concentration 


Figure 2 shows the effect of mcereasing time on cellobiose hydrolysis using. four 
phthalate buffers, and is based on the average of triplicate observations. This 
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Fiure 4. Dual plot of enzymatic activity cs. increasing temperature (O-O) and Arrhenius 
plot (1/T vs. log А) (O-O). Conditions: 10 umoles cellobiose, 60 umoles buffer. (phthalate 
pH 5.0), 0.1 ml. enzyme (40% to 609% ethanol fraction, whole animal). 


FABLE ТИ 


Effect of metal ions on euzyniatic activity. Conditions: 10 unoles cellobiose, 00 umoles 
buffer (phthalate pH 5.0), 0.01 ni. inhibitor, ОЛ uil. enzyme (40°; to 60', 
ethanol fraction, whole animal) 


Final concentration 


иан ог ion (molar) ©, Inhibition 
None - 0 
ET 3:00 X 10 100 
Mio t 8-20 X Щу: 100 
Hg 826 X 100 nm. 
Boni a0 x О 05 
Gu 8.26 x lom 60 
Pb 5,20. X ume" 50 
lec? 8.26 X 10 s 40 
Co SOD IOR 18 
Zn 5.20 X 107: 10 
Fe 5.201» 8. 14 
Sn 8.26 X 10 ! 0 
Al 8.26 X 10 ° S 
Muri 520 X T0 У i 
Me 0-20 X 10 ! 4 
Cu 8.26 X 10! ) 


BETCA-GLUCOSIDASE TROM ВТВ ЕО 221 


ligure mdicates that the hydrolysis is inhibited more on the alkaline. side of the 
peak than on the acid side. Enzymatic асуу was Tinear as а function of. protein 
concentration (Fig. 3). and по проп of. activity was. noted. throughout. the 
rauge described. 


Energy of activalion 


Ihe energv of activation. for cellobiose. hydrolvsis was. determined. from. the 
linear portion (5° C. to 20° C.) of an .Xrrhenius plot (log А cs. 1/7) where the 
slope represents — E, 2.303 K. Figure 4 represents the effects of increasing. tenmi- 
perature cs. activitv, as well as the Arrhenius plot. From these data based on 
triplicate observations, the energy. of activation. was estimated to be 9400 calories, 
mole. 1t was further determined that 5067 of the hydrolytic activity. against 
cellobiose was lost following mcubation for one hour at 50° €. 


Effect of moeials апа salis 


The imhibitory nature of Tris buffers on cellobiose hydrolysis has been. men- 
попеа previously. — This 15 also mhibitory. for а number. of other. glucosidases 
(Friedman. 1960: Mahler, 1961: White and Subers.- 1961: Blecher aud Glassman. 
1962). "Table ПТ 155 16 metal 10ns and their inhibition. activity, using pH 5.0 
phthalate buffer as 1005. Enzyme activity was reduced by the specific sulihydrvl 
inhibitors, parachloromercuribenzoic acid. ( PCM D), phenylmereuriacetate. (РМА), 
iodoacetate, and iodacetamide; and cysteine produced a partial reversal of these 
inhibitions.. FPodoacetate and 10doacetamide at 2 х 107 M completely inhibited the 
СПАС ала Ше техет ОИЕ С у Саса d able EE 
И and ИЕ scere used at loner concentrations. and sieniticant рст ера 


ГАЕС ША 


Effect of sulfhydryl inhibitors. | Conditions: IO umoles cellobiose, 00 umoles buffer 
(phthalate pH 5.0), 0.1 ml. enzyme (Fraction 11, whole animal) 











Inhibitor TE MR | Сопсеп шүп. шшр €> Inhibition 

None 0 0 
ТОСОТ () 

РСМВ () 2X 10 6 40 
SL NTE 2 У 1059 | 9 

() ох ә 62 

4 X 103 IDOR 1:3 

PALA () Ж ШР 56 
SLO 290» Оз 11 

lodoacetate 0 ЖОО (ү: 100 
Jw (з J x DU 4 83 

lodoacetamide 0 A X 102 96 
Оба: 2054 (m 79 
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cvsteine was also observed. The etfect of monovalent сапопх on enzymatic activity 
was examined, usine the eliloride form zat a final eoncentration of. 1.67 x 10 ! M. 
The following rclationship existed : 


BUS UD E р 


In triplicate experiments, 16 was found that the overall activation. of. potassium 
was 104, while that of Вип was less than 2. (The other cations were dis- 
placed between. those points. In this series of experiments, the enhancer. effect 
of toluene (Veibel, 1937-38) was also examined, and no increase іп activity 
was Observed. 


Localizatiose of ей®уше 


In assays oi the total animal, isokited gut, and carcass. it was found in eight 
determinations that 89-95% of the g-glucosidase activity was in the gut. When 
the gut was divided into three portions. (i.e. fore-, mid-, and hindgut). it was 
observed that 965€ ot the total gut activity resided in the ceca complex. — Histo- 
chemical localization. of the enzyme was determined according to l'earse. (1960), 


"LABIUM 


Ethanol-acetone fractionation of gut tissue 








Pec i a | Mere reatus „ли ы Шаа 
Honmogenate dd (2029.8 juo 468 | 6135.9 — 
Supernatant 31 20.1 683.1 0.57 1455.8 100 
29* a Ethanol URS 26.6 0 1.69} 698.0 | Lent 
20' < Acetone i3 ‚9б x: 3.83 15.4 0.3 
10' c6 Acetone | e 1.65 "s 3.71 24] 0.6 
о ее 7.0 23i 16.4 173.21 % ооо ff — 63:8 
80' © Acetone 2.0 1.20) 2.4 5 3:0 0.1 


using 6-bromo-2-naphthol-g-glucoside as the substrate, and after coupling with 
fast blue В. The major enzymatic activity was found in the ceca and a small 
amount in the midgut tissue. The only localized area of activity in the carcass was 
found in the epidermis; however, the colleterial glands were not examined. | The 
right colleterial gland has been shown in other roach species to have a 8-glucosidase. 
and the left gland contained arvl-g-glucosides. The concomitant mixing of the 
secretions of these two glands resulted iu the liberation of the aglycone, which was 
oxidized bv a pheuolase to a quinone. The result was a general darkening ot the 
ootheca ( Brunet and. Kent, 1955; Stay and Roth, 1962). 


Isolated. Gut Preparation 


The enzvme used in the following series was the 005% acetone fraction, pre- 
pared as described in tlie methods section, Table V summarizes this purification 
and gives the specific activities of the fractions against сеПоілоѕе, The pli opti- 
mum and the effect of metal salts were the saine as obtained. from the total annal 
preparation. 
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Spccificity of the fraction 


The specific activities of. the 6066 acetone Íraction against 20 substrates are 
listed in Table VI. Five of the ten g-linked glucosides tested were hydrolyzed by 
this preparation. Heat treatment at 50° С. for one hour decreased the hydrolytic 
properties toward all of those five glucosides approximately 505. Lactose and 
ONPGal were hydrolyzed. as well as trehalose and maltose Examination of this 
enzyme preparation by disc electrophoresis showed two distinct small bands and a 
larger band which contained two components. 


АБЕ] 


Specific activities of 60%, acetone fraction at pH 5.0 against various substrates. 
Conditions: 20 umoles substrate, 60 umoles buffer (phthalate pH 5.0), 
0.1 ml. enzyme (60* ( acetone, animal gil) 


B-glucosides umoles ^mg. protein hour 


Cellobiose 179.7 
Phenyl-8- D-glucoside 84.3 
p-nitrophenyl-8- D-glucoside 14.1 
Salicin STG 
Arbutin 22 
Gentiobiose  ' — 


Amygdalin - 

8-methy1- D-glucoside — 
Cellulose (alpha-cel) — 
Methyl cellulose == 


Other carbohydrates umoles img. protein hour 
o-nitropheny1-8- D-galactopyranoside 11.2 
Lactose SES 
lrehalose 28.1 
Maltose 15.8 
B-melibiose — 
Melibiose — 

Sucrose 
Каћпоѕе 
Starch 


Glycogen =; 


Transferase activity 


NO transferase activity was observed when methanol, ethanol, glucose. hydro- 
quinone and p-nitrophenol were used as acceptors and cellobiose as the donor. 
Mixtures fortified with adenosine triphosphate (ATP) and, ог uridine-diphospho- 
glucose (UDPG) were negative for transferase and/or uridine-diphosphate-glucose 
elycosyltransierase activity. Reaction mixtures were exaniined chromnatographically, 
and onlv increasing amounts of glucose and decreasing amounts of cellobiose were 
observed in reaction mixtures mcubated 0.25. Оэ 3, we. PTS 
Dutton (1962) has reported that intact and homogenized сеси апа fat body of 


Periplanela bring about the conjugation of o-aminophenol only in the presence 
ol UDPG. 
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Effect of. substrate concentration апа inhibition 

The effect of cellobtose concentration cs. enzymatic activity was examined. using 
niue substrate concentrations over а 100-fold range. The A, was estimated to be 
5.03 x 10 ' M and the e 1.809 X 10° umoles/mg. protein hour from the double 
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l'IGURE 5. Substrate concentration plot: (1) A-A specific activity cs. Concentration of 
cellobiose:; (22 Ф- Ф l/c cs. 1/5. Conditions: 60 umoles buffer (phthalate pli 5.00, НОН + 
substrate to equal 1.7 ml., 0.1 ml. enzyme (60% acetone fraction, animal gut). 


ШЕ CR LA 


KA, and Ky, values against various glucosides. Conditions: 20 umoles substrate, 60 uinoles 
buffer (phthalate pH 5.0), 0.1 iil. спсуте (60* acetone fraction, animal gut) 


| б Apparent 


Substrate Inhibitor Ra XE a o Тоа АТО" 
p-nitrophenol g-D-glucoside ООА 62.3 
[ Се УИ | E 26.17 55.0 9.0 
Cellobiose 2.5X10 2 Л. 126. 40004055. 8 3.0 
Glucose 1.25 x:I0 95 17 65.07 58. . 1.0 
o-mitrophenol-8-D-galactopyranoside 389.1 ПА 
Геос 2. БОШО, 126.8 717.9] 303.0 
Cellobiose 2.5 X 10 7? 4 847.8 66.43 [1113.0 
| Glucose 1.2510 2 37 110.2 8.3.3 | 136.0 
Phen E3-D-elucoside 23.2 14.3 
Arbutin 2 ETN 
Уа е 0.621 172 


Coellobiose 0.503 188.60. 
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стоса plot бо бу [һе Am айа use vates ТОО Оон л 
[9p Gal аге presented m Table ЭД Ам eiren ш ШШШ oo еш» 
obtained when PNPG and ONIGal were used as substrates and Тасїоѕе, cellobiose 
and glucose as inhibitors. 


Further purification of 60% acctone fraction 


.X portion of the 60^c- acetone fraction was dialyzed against 0.005 Л "Tris: 
maleate. pli 8.4, апа placed on a I x 15 em. РЕАЕ cellulose column. prepared 
according to Peterson and Sober (1956) and a gradient elution effected with a 
two-container closed system under 1.5 psi nitrogen. gas at > С, The mixing 
chamber contained 200 ml. Tris:maleate 0.005 .V, pH 8.4. and the flask delivering 
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FiGuRE б. Elution patterns from DEAE cellulose column. The pH curve 15 designated һу: 
A-A, Cl ( meq/1.) by О-О; and protein by e- e. shaded area = enzymes». 


to the mixing chamber contained 700 ml. of the same butter at ри 4.6. .\ег Пе 
above elution was complete, the mixing chamber was charged with 500 inl. 
Tas- maueate 00031 pH Fo mie 200m]. OS viva I swascadcdedatouthe- Се 
flask. When 100 ml. 2 25 mi. remained in the mixing chamber, 200 inl. of 2:0 XV 
NaCl were added to the delivery flask. and. elution. continued Fifteen-nilliliter- 
samples were collected throughout the elution. The profile of protein eluted. from 
the column 15 shown in Figure 6. The pH gradient is presented, as well as the CI 
concentration as meq/l1. Chloride was determined. with а Cotlove chloridometer 
and pH with a Beckman probe-tvpe electrode. Deta-glucosidase activity is indicated 
bv the hatched area.  Deta-glucosidase activity and а trace of f-galactosidase 
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aetivity were observed in the реак. Lyophilization of the protein. from the епхус 
peak. after. preliminary. assays. destroyed. about. 96075. of Пе activity,— ,Mpha- 
elucosidase and trehalase activities were not in the indicated peak of enzyme 
aetiviti. 


DisCUSSION 


Protein preparations. from Plaberus hydrolyze numerous. carbohydrates, and 
these enzymatic activities тау Бе partially. separated. by ethanol. precipitation at 
—7* C. (Figs 1 and 2). The major source of hydrolytic enzvines is the intestine; 
however, the extra-intestinal tissues possess at least trehalase and a 8-glucosidase. 
Maximum  g-glucosidase activitv 15 found at pll 5.0 (Fig. 3). The effect of 
increasing. time on the hydrolysis of cellobiose im four phthalate butfers shows that 
maximum hydrolysis in. 150 minutes occurs at pll 5.0; 8967 of that activity was 
observed at pl] 4.4, 819. at pli 5.6, and 7476 at рН 5.8 (lig. 4). "The rate of 
lyduolvsisesvas little*aifreeredobysrheosdditiondoteNa к Озо 
however, Мо апа Не? had а pronounced imhibitory. effect. LAmong the. divalent 
ions (Dig 7), Sn Mav* and" Ny те without appreciable effectoowsbile dee. 
uc. db Co Zim amd. Pet ире Пу ЫК m. excess оте. ЗОИ 
trivalent metals tested, Fe*** was more effective Шай Similar results have 
been reported for g-glucosidases of almond ( Veibel, 1951) ; and for g-glucosidase 
(Duerksen. and Halvorson, 1953), e-glucosidase. (llalvorson and ЕПаѕ, 1958), 
endanvertase od veast (Айс 1957 ).. The etfect oi these меѓа] 1005 suggested 
the presenee и sulthydrylo eroups (=> m» and the ирок елес ога 
inhibitors was examined, as well as the reversal effect of cysteine. Iodoacetate, 
iodoacetamide, РСМВ and РМА all provided inhibition of hydrolysis of cellobiose ; 
the inhibition was partially reversed by the addition of 4 х 107? M cvsteine. ( Fig. 
8). No studies were undertaken which would elucidate the involvement of these 
groups m hydrolytic activity, as has been shown by competitive substrate. protection 
experiments with veast -glucosidase. ( Duerksen and Halvorson, 1958). 

Ву treatment of the ethanolic supernatant fraction. (295. v/v) of the roach 
eut preparation with increasing percentages of acetone (v/v), the specific activity 
was increased some 37-fold (Fig. 9). "The 6096 acetone fraction from this 
purification was tested against a number of carbohvdrates (Fig. 10). ОҒ the 
B-linked carbohydrates examined, cellobiose, phenyl-8-D-glucoside, PNPG, salicin 
and arbutin were hydrolyzed. Amygdalin, gentiobiose, g-methyl-D-glucoside, cellu- 
lose and methyl celluluse were not hvdrolvzed.— These data suggest that the 81 — 
6 linkage of gentiobiose and the glvcone of amygdalin, which is also. gentiobiose, 
саппо be hydrolvzed by this enzyme. The fact that cellulose cannot be hydrolyzed 
indicates that по exoglueosidase activity is present. 150, methyl cellulose. апа 
B-methyl-D-glucoside are not hydrolyzed: and this suggests that there 15 some 
specificity toward the aglycone moiety of the glucoside. Similar results have been 
cascussedobespermsm oio. 

It is of interest that the partial inactivation of the enzyme by heat results in Ше 
proportional loss (са. 505.) of activity toward all of the five. g-glucosides hy- 
drolvzed. This favors the notion that each of these glucosides is hyvdrolvzed. by 
a common site, as reported by Weidenhagen (1932). Under similar treatment, 
lactose, maltose апе trehalose hydrolysis was. decreased 406. 6257 and 596, 
respectively, 
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The 60% acetone fraction was further examined by using arvl substrates with 
cellobiose, glucose, and lactose as inhibitors. Cellobiose and glucose were competi- 
tive inhibitors of PN PG, and lactose was competitive against ONPGal. On com- 
paring the A; values (Fig. 12) which were determined from the calculated slopes, 
it is obvious that two enzymes or two active centers are present, one for B-glucosides 
and another for g-galactosides. This is not consistent with the notion that these 
two classes of compounds are hydrolyzed at the same enzyme site, as reported for 
almond emulsion by lHeyworth and. Walker. (1901). 


The author wishes to thank. Mrs. Marillyn Gragg and Mr. Robert. McRitchie 
for technical assistance. Thanks are also extended to Dr. C. P. Read for his 
comments and criticisms and to Dr. К. C. Sanborn for the loan of equipment. 


SUNAIARY 


1. The localization, properties and specificity of a -glucosidase irom Blaberus 
craniifer have been investigated. 

2. The enzyme is localized mainly in the cecal complex of the alimentary canal. 

3. Evidence is presented which suggests that all the 8-glucosides hydrolyzed 
are hydrolyzed by the same enzyme and that the 8-galactosides are hydrolyzed by 
another protein or series of active sites. 

4. The data also suggest that some specificity of the enzyme is directed toward 
the aglycone moiety of the 8-glucoside. 

5. Based on inhibition of the enzyme by heavy metals and specific —SH 
inhibitors and the reversal of —SH inhibition by cysteine, it is suggested the 
euzyme 15 an —5Li-enzvine. 

б. No effects of toluene were noted and the effects of monovalent cations were 
less than 10%. 


ZO hem I canes слез or атоо glucosides are presented. 
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